Chemical treatments still constitute the main method used to control desert locust during the invasion phases. In addition to their relatively high costs, these pesticides are not target specific in the majority of the cases; they can have negative effects on the biotic and abiotic components of the ecosystem. The goal of our study, conducted under natural conditions, was the assessment of the ecological effect of ethyl chlorpyrifos and fenitrothion, the most widely used organophosphate pesticides in desert locust control in Niger. To assess the impact of pesticides on the relative abundance of lacertid lizard Acanthodactylus boskianus and Acanthodactylus sp before and after treatments, we used the method of pedestrian transect. The analysis of the variance was used to carry out a statistical comparison based on BACI (Before-After-Control-Impact) method. The experiments were carried out in a randomized complete block design with three replications. The
experimental plots had an area of 16 ha each, the treatments consisted of ethyl chlorpyrifos at the rate of 225 ga.i./ha; fenitrothion at the rate of 450 ga.i./ha. Unsprayed plots were used as controls. These rates are those recommended by the Food and Agriculture Organisation of the United Nations (FAO) to control desert locust. Chemical treatments were carried out in total cover using a battery driven hand-held spinning disk sprayer (Micro-Ulva ® ), in accordance with the technical directives of the FAO for ultra-low volume applications. The field trial was carried out in the valley of Tafidet located in the eastern side of Aïr Mountains in Niger, from June to December of the years 2004 to 2006. Ineach experimental plot, two lines of 300 m length and 10 m width were used as area of counting. These lines of counting skirted one of the diagonals of each plot. The results demonstrate the noxious effect of ethyl chlorpyrifos and fenitrothion (organophosphate pesticides) on lizard. We recorded the first decrease of population at 9 days after treatment. The first decrease of the lizard populations was noted in the phase I (1-12 DAT). We also recorded the first dead or moribund lizards between 9 and 21 days after chemical treatment. The number of death or moribund lizards ranged from 0, 33±0.57 to 4±1 in the plots treated with chlorpyrifos and fenitrothion respectively. The optimum of the efficacy of the pesticides was noted in phase II (15-30 DAT) it was decreased from 76% to 98% with chlorpyrifos and fenitrothion. It was also observed; the chemicals had a delayed effect on the lizard. In the last phase (45-60 days after the treatment) no death or moribund lizards is noted in all plots (treated and untreated). 
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INTRODUCTION
Agricultural products intended for human or animal consumption need to be protected against pests, which are often likely to cause losses and irreversible damage. In parts of the world such as Africa, South America or Asia, the losses can amount to 48% of the crop produce [1] . In arid and semi-arid regions of Africa and Asia, locusts particularly Desert locust (Schistocerca gregaria Forskål, 1775) (Orthoptera: Acrididae) in invasion phase orrecrudescence, take an active part in the depredation of crops and grazing areas [2] [3] [4] [5] . The problem of locusts, including invasion phase (presence of swarms and larval bands) is treated as a national priority in affected countries [6] . For example, agricultural production in 2004 was severely affected by the invasion of locusts and drought in the northern regions of Niger generating pockets of food insecurity [3] . To control the locusts, the most widely used control method is synthetic chemicals as pesticides. Since the banning of organochlorine pesticides in the early 1970s, due to their excessive persistence in the natural environment and risk of bioaccumulation in food chains [7] . Niger country uses annually about 130,000 liters (average for the phase 1994-2003) synthetic pesticides (organophosphates) to control grasshoppers and locust's [8] [9] . In addition to their relatively high cost, synthetic pesticides are not safe for human health [10] and the environment [11] [12] [13] . Several studies highlighted their noxious effects on non-target fauna [14] [15] [16] [17] [18] . Since the Conference of the United Nations on the Human Environment (CNUEH) held in 1972 in Stockholm (Sweden) and especially the Conference of the United Nations on the environment and the development (UNCED) held in 1992 in Rio de Janeiro (Brazil), the environmental questions became a major component in the management of the Desert locust control. The FAO founded this study, which one of the aims was to assess the effect of the Desert locust control, on the lacertid lizard Acanthodactylus. This zoological group was selected because it is a predator of Desert locust [19] and it is registeredon the International Union of Conservation of Nature red list as threatened species
MATERIALS AND METHODS
Experimental Site and Design
The Field trial was carried out from 2004 to 2006 in the summer breeding area of desert locust about 300 km northeast of Agadez (18°09' 16N/09º30' 52E). This Valley is fedby the mountainous of Air (Takaloukouzet) whose summit is to 1295 meters. The eastern slope of the Air was the subject of several studies as floristically [20] [21] [22] [23] , but the data on ecological insects such a wild bees, the coleopteran predators and the hymenopterans parasitoids from this desert ecosystem is lacking. It is besides one of the points which underlay the choice of this zone to carry out this study. This desert ecosystem is part of the National Nature Reserve of the Air and Ténéré (NNRAT), classified as world heritage of UNESCO in 1991 [24] . The agro climatic zoning of Niger, classes our study site in the Saharan zone characterized by normal annual rainfall of less than 150 mm and a normal rainy season that lasts only a month, where rain fed agriculture is almost impossible [25] . During the field monitoring from 2004 to 2006, the rainfall ranged from 1±0.14 mm to 27.67±1.07 mm recorded from August to September (Fig. 1) . The rainiest month is August with an average of 19±3 mm. Cumulative rainfall observed during July and August (2004 to 2006) in the study station is about 100% of the annual total, 42±3.60 mm. The relative humidity ranged from 15% to 28% and the Temperature ranged from 9.95±1.28ºC (day minimum recorded in December) to 41±7.13ºC (day maximum recorded in July). The floristic composition consists of annual and perennial species. In total, we identified in the Tafidet's Valley, 21 plant species belonging to 14 different families. Perennials (trees and shrubs) represent 47.82% and annual and biennial species represent 52.18%. The scattered woody vegetation was mainly composed of Acacia erhenbergiana (70%), Balanites aegyptiaca 18%) and Salvadora persica (12%). The density of three was low (7.75±1.19 threes).
The experimental device used is the Complete Random Block. We had three blocks, distant between them of 1000 m and 500 m between the experimental plots which are squares of 16 hectares.
Three treatments were made up: 1) plots treated with ethyl chlorpyrifos at the amount of 225 g a.i./ha; 2) fenitrothion at 450 g a.i./ha and 3) the untreated plots. The blocks were laid out perpendicular to the gradient of heterogeneity (vegetation) which decreases by northern southeast in the valley of Tafidet.
Treatments
The treatments of the pesticides (ultra-lowvolume) in total cover were carried out according to the technical recommendations of FAO [26] , with a rotary disc pelletizer carried to the hand Micro Ulva. The device is provided with five alkaline piles of 1.5 volts each one, this load would produce a number of revolutions/time from 6000 to 6400 according to the technical specifications of the manufacturer of the device. The ethyl chlorpyrifos 450 g/l (Dursban 450 UL) were sprayed at recommended volume application at the rate of 225 g a.i./ha and the fenitrothion 500 g/l (Fenitrothion 500 UL) at the dose of 450 g a.i./ha. All the treatments were carried out between 6:00 and 9:00 GMT, when the temperature was relatively low. Indeed, ascending current of convection can involve pulverization apart from the target zone when the temperature is higher than 35ºC [26] . The height of emission was of 1 m and the width of work (wind-row) was of 10 m. The method of transects pedestrian was used to evaluate the activity of the lizards [20, 27] . This method has the advantage of being able to be used under any condition and makes it possible to determine in a rather exact way the digital variation of lizards with various time intervals. Counting's were carried out at the hottest hours of the day (12) (13) (14) , according to our observations, with their optimum time of activity in the valley of Tafidet. In each experimental plot, two lines of 300 m length and 10m width were used as area of counting. These lines of counting skirted one of the diagonals of each plot. The enumeration was done at sight. For that the operator placed himself in the middle of two lines and started to walk while counting all the lizards observed on his passage. The follow-up was carried out with various time intervals before (three day before treatment, one day before treatment: -3 DBT, 1 DBT) and after the treatments 
Data Analysis
The analysis of the variance was selected to carry out a statistical comparison based on BACI principle (Before-After-Control-Impact) [28] [29] , followed by the multiple tests of comparisons of Student-Newman-Keuls if the H 0 hypothesis is rejected to the level α = 0.05. The BACI are commonly used to monitor for potential environmental impacts. The expressed values of absolute numbers were transformed by the relation y = Log (1+ x) and those expressed into percentage were transformed by arcsin y x  in order to homogenize the variances and to ensure a normality of the eccentric distributions towards the line [30] [31] . The value of 0% was replaced by ¼ n and the value100% by 100-1/4 n, where n represents the denominator used to calculate the percentage, i.e the size of reference population [16] . To distinguish early (I), delayed (II) and late (III) effect, the 60 day post-treatment phase was divided into three different time intervals. The total presence of lizards (TP) values was processed like binary lines transect counts. In the next step, the mean of two (phases I, II) or three (phase III) consecutive posttreatment sampling dates was calculated for each individual plot.
For example TP day 1 = 18 and TP day =27 on day 1 and 6 post-treatment yielded. TP phase I = (18+27)/2 = 22.5. These mean post-treatment value (TP after) as well as the single pretreatment value (TP before) were transformed into log (TP+1) to accomplish normality and homogeneity of variances and the change (C) in relative population density compared to the prespray levels was computed for each individual plot and treatment [16] .
C= Log (TP after + 1) -log (TP before + 1).
Negative value of C indicates a decrease and positive value an increase relative to pre-spray population densities.
The Effiacy (E) was calculated for each sampling phase and zoological group as the change in relative population density corrected for control fluctuation [16, 32] .
Where Ca(Tb) = TP from all counts (treated) plots before treatments and Ca(Tb) = TP from all replicate plot after treatment during phase I, II and III.
Effects were evaluated according to the risk classification scheme for terrestrial invertebrate proposed by FAO (1998): low, <25%; medium, 25-75% and high, >75%.
RESULTS AND DISCUSSION
The first decreased lizard's population is noted, 9 days after treatment compared to the unsprayed plots where an increase is observed at the same phase (Fig. 2) . During the timeI (1-12 days) posttreatment we noted a very significant difference between the treatments, F(2.6) = 28.76; P = 0.001. In the intervalII (15-30 days) , the number of lizards observed fell in the treated plots compared to periodI. During this phase, the treatments were very significantly different to the untreated plots F(2.6) = 63.23; P = 0.004. We started to note the presence of death or moribund of lizards between the 9 and 21 day after chemical pulverizations respectively in treated plots with the ethyl chlorpyrifos and the fenitrothion. The number of dead or moribund of lizards varied from 0.33 ± 0.57 to 4 ± 1; in the fenitrothion and ethyl chlorpyrifos plots. In our study the efficacy of the insecticides ranged from 76% to 98% respectively with the chlorpyrifos and fenitrothion in the phase II (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) . These results confirm the toxicity of chemical insecticides on Acanthodactylus spp.
The study of [17] , carried out in vitro in Mauritania, made it possible to highlight the toxicity of fipronil (30 µg fipronil/g body weight) on Acanthodactylus dumerili, with 62.5% dead individuals or moribund in four weeks after ingestion of a contaminated food. During the phase III (45-60DAT), we noted a decrease of lizards in all the treated and untreated plots. No effect of the treatments was observed (P = 0.07). The visual analysis of their stomachic contents revealed the presence of the remains of locust and other insects; they are predatory of acridians and various other insects [27, 33] . 
CONCLUSION
In general, synthetic pesticides used in pest control are not specific only to locusts. They often have a reducing effect on the natural enemies of locusts, from birds and insects of agronomic utilities [15, [34] [35] [36] . Indeed, ethyl chlorpyrifos and fenitrothion used at doses of 225 ga.i./ha and 450 g a.i./ha, respectively, had a negative effect on the relative abundance of the spiny footed lizard. This zoological group it is a predator of Desert locust and it is registered on the International Union of Conservation of Nature red list as threatened species.
The reduction of population of lizards was noted from 9 day to 21 after treatment with chlorpyrifos and fenitrothion. Both insecticides do not have an immediate effect on lizard, but a delayed effect of these pesticides on this zoological group was also observed. These results force us to explore some scientific investigation that lead to better understand the impact of repeated treatments would have on time for recovery of the populations of lizards. Indeed, in the context of this study, we performed a single treatment per year. Also, we propose to evaluate the impact that would have on non-target fauna, much lower doses than those recommended by FAO in desert locust control. Finally, the study on population dynamics of beneficial fauna (predators and pollinators) could be another line of inquiry in order to better control the natural population fluctuations outside the presence of a xenobiotic substance.
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